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Relative speeds of currents of args and ea ee in unheated 
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(Steam pipes-—Fluid dynamics) 
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AUTHORS: Kosterin, S.I., Doctor of Technical Sciences, 
Semenov, N.I., Candidate of Technical Sciences, and 
_ Tochigin, A.A., Engineer 


TITLE: The Relative Speeds of Steam-Water Flows in Vertical 
Unheated Tubes 


PERIODICAL: Teploenergetika, 1961, No. 1, pp. 58-65 


TEXT: The flow of gas-liquid mixtures, including steam-water 
mixtures is accompanied by relative motion of the two phases. 

The relative motion occurs because of the different densities and 
viscosities of the components of the two-phase mixture. 

Knowledge of the laws of the relative speeds is important in 
calculations on boilers and atomic reactors, Hitherto circulation 
calculations in steam boilers have made use of approximate data 
based on true steam content presented in the form of nomograms, 
There are as yet no generalised relationships for the true steam 
content or relative speed. The present tests were made with steam- 
water flow in vertical tubes of two diameters (17 and 30 mm) on the 
rig illustrated schematically in Fig.1. This consists of an Le 
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The Relative Speeds of Steam-Water Flows in Vertical Unheated Tubes 


experimental tube 7.5 m high, a mixer for preparing the steam-water 
mixture, throttles to measurs the rates of flow of steam and water 
and other auxiliary devices. The experimental procedure is 
described, and in particular the method of assessing the ratio of 
gas to liquid by y-ray irradiation from a tin 113 source i3 
described in considerable detail, In discussing the radiation 
method formulae are derived for different types of flow including 
emulsion flow when liquid flows near the tube walls and gas in the 
centre, Study of the nature of flew was not a main object of the 
investigation, but arrangements were made for partial visual 
observation of flow structure so as to select the right method of 
calculating the gas content of the flow. In all the tests the flow 
was of either the emulsion or annular types. The tests were made 
at pressures of 40, 70 and 120 atm., the mixture speeds ranged from 
1.6 to 10 m/sec and the steam content by output from 0.20 to 0.99. 
By definition the relative speed of flow of the components of the 
mixture can be expressed simply in terms of the true steam content 
and the steam content by output. Curves of steam content by 
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The Relative Speeds of Steam-Water Flows in Vertical Unheated Tubes 


output with Froude number constant constructed from the 
experimental results are plotted in Fig.3 for three pressures, 

For clarity they have been displaced relative to one another 
upwards along the y-axis. It will be seen that the curves of steam 
content by output as function of true steam content increase 
steadily. The true steam content is usually less than the steam 
content by output which means that the steam has a positive speed 
relative to water for all mixture conditions considered, The 
graphs are approximately rectilinear for steam contents by output 
below 0.5 and above this they are curved, the curvature being 
greater for low Froude numbers of mixture and pressure. An 
explanation of this curvature is given in terms of flow structure, 
As the Froude number and the pressure increase the curves run 
together until the true steam content is the same as the steam 
content by output. Fig.4 compares curves of steam content by 
output as function of true steam centent for tubes of 30 and 17 mm 
diameter with constant Froude number. It will be seen that there 
is. satisfactory coincidence of the true steam content in the ee 
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The Relative Speeds of Steam-Water Wlows in Vertical Unheated Tubes 


if flow takes place with equal Froude numbers. Gonsequently, the 
influence of tube diameter on the true steam content is satisfac- 
torily expressed in terms of the Froude number of the mixture, 

The results are briefly compared with previously published work; 
agreement is generally good and the reasons for certain 
differences are discussed. The graphs of steam content by output 
were used to calculate the speed of the steam relative to the 
water and the corresponding curves for three pressures are plotted 
in Fig.5. The speed of the steam is always greater than that of 
the liquid however low the steam content, The relative speed of 
the steam increases with an increase in the steam content and in 
Some cases reaches a maximum before diminishing slightly at very 
high steam contents, It is concluded that the true steam content 
depends on three main criteria; the steam content by flow, the 
referred flow, and the Froude criterion. 

There are 5 figures, 1 table and 2 references: 1 Soviet and 

1 English, 14 
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(Power Engineering Institute As USSR) 
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AUTHORS: Semenov, N. I., To hae 


= we eer 


TITLE: Analytical investigation of a laminar flow of a biphase 
mixture in inclined tubes . 


PERIODICAL: Inzhenerno-fizicheskiy zghurnal, v. 4, no. 11, 1961, 29-36 


TEXT: The authors derive exact solutions of the hydrodynamic equations of 
a laminar flow of a biphase mixture in inclined and horizontal tubes. The 
equation of continuity and the kinetic equation are given without considere- 
tion of the vector components perpendicular to the flow direction. The 
authors derive the following expressions for the velocities of gaseous and 
liquid phases: 


W, (2, 8) = — 


a? Op, | cos 6 — ctg 4, sin 8 + 


2p, az che + cos 6 


(11) and 


: [1 —» (1 —J)\mch m0, —pJ ctg 0, sh m9, 
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(12). 
X shm(0—0) eosmedn |. 


9 and € are the bipolar coordinates of the parent 4 = To/V4> Yp and 14 
are the specific weights of liquid and gas, p n Holy» Ho and Hy are the 


viscosities of gaseous and ufaute phases. If 9 m »=1,J=0 
(homogeneous flow), 
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will be the solutions of the problen. Using the formulas (11)-(14), 

velocity fields and profiles of laminar flows of a &as-l 
constructed (Fig. 2). was a function of B (Fig. 3) ana w as a function of 
Y (Fig. 4) are Studied: 8 ana are real svecifiec &as content and tne €as. 
content of the flow, y is the reduced hydrodynamic resistance: 


y= Anixt/*(Re) , where A(Re) is the hydrodynamic resistance of a single 
Phase flow. It ig shown that yw depends on B, ae and , in horizontal tubes 


only. In inclined tubes WY depends also on J, but y does not depend on 
Re ixt' There are 4 figures and 2 Soviet references, 


iquid mixture are 


ASSOCIATION: Institut mekhaniki AN SSSR, g. Moskva (Institute of 
Mechanica, Moscow) 


SUBMITTED: January 23, 1961 
Fig. 2. Velocity fields and profiles. 


Legend: (a) p = 0.01; (b) p = 0.21. ‘the figures denote the velocity 
expressed in units of maximum velocity. 
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(Steam flow) 
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Kuistence of tusgite. M.S. Suchiliu (Voroneah State 
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The thertal analysis curves of Curgites from the Ural and 
Lipetsk show characteristic distinctions in the location of 
the clomble peaks (entothernsic effects). While Rode 
tAhelesorudnye Mesteroshdentya Ala wuctskogo Lipa, 2 
Pe SUT ZU (TKO)? ubserved distinct eects at 170 to 224" 
wn C0 to 358%, Ty gives heating curves with double peaks 
Srom 315 and 3207 aint 350 to a82°. This phenomenon 


shows thet Cuegite is a mice. of several Fe ovide hydrates, 
with varkuble ants. of xocthite, hydrogocthite, and hydro 
hematte. The charavteristic tifferetices of the chem. and 
phys. propertics of turgites from different oveurrences are 
evidently detud. by variable states of recrystu. and dehy- 


dration which characterize the deposits. The assumption of 
Voonjak and Merwin (cf. C1. 13, 14303 that turgite fs a 
Mid soln. of goethite und hematite is ahindoned. The 
nicTescupic exam. of turgite from Lipetsh abe showed a 
INE. Of gowtite srul hydrogocthite. W. Fitel 
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\ Oia San ay \ | in MM es, YY Primary tormation of Ivdrogocthite odlites it siderite- 
Si es See chamosite ores. M.S Voohilig (State Univ, Voronezh). 
yy Dablady Akad. NIUE TVS P. 87, 260-71 1952).—Sedi- 
Jeomeutary deposits of te. ern with hydrogacthite, siderite, 


are] chamosite uot OU Ui casterd stooe of the Ural, the 
Kosch peninsula, in western Europe, and Newfoundland... 
Hydrogoethite is usually a fate replacement product of 
girtcrite aid chamosite. Tle primary occurteuce of hy-. 
drogocthite with syngenctic siderite and chamosite, however,’ 
is explained by the specific phys.chem. conditions of a 
- opptn. from marine waters, and thelr diagenesis. ‘The hy-" 
: drogoethite odlites ure the inost ahundant constituent In the} 
jy Seserthed ores, fonming spheroids or flattened ellipsalds of: 
“Hout 0.5 rum. size. Sometimes the: odlites show elastic: 
development, with o healing of the cracks by fine cryst. 
siderite and chamosite. Both tatter minerals form normtally: 
Lhe cementing groundmnss, of dense, earthy appeurance,, 
” neerly Isotropic, chamosite with # = about 1.623. Soire-! 
times the hydrogocthite cdlltes are replaced by chamcsite' 
. (cf. Krotov, ibid. 73, 1263(1960)) and the conrentric-zonal: 
guructure is obliterated. Siderite in the fine-crvst. matrix 
is often more granular and clastic, often changed to chanto- 
site aloug- the-cleavage cracks of the crystals. Hydrore | 
facet by siderite whic fs-forus-btig t rusls- 
‘hydr ic 
th tT - cantiels (cf. : : 
32134)- is “the ‘nearly geval i ls 

iderite and chaiosite indicate re- ~~ accent at 

- V/-Hitel— 
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io REPORT, 
Geochemistry of authigenic siderites, Vop.min,. onad,obr. 3/4: 
203-211 '56. (MLBA 9:11) 


1. Gosuniversitet, Voronezh. 
(Siderite) 
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VISHNYAKOV, S.G., prof., olv. rede; GRISHCHENKO, MNJ, profs, 
red.; DHITRIYEVSKIY, V.S.> dets., rede; LAKIONOV. A.K., 
prof., red.; PLAKSENKO, l.4.; detse, rede; TOCHILED, MeSey 
prof., red. PREGBRAZHENSKAYA, V.N., dots., rede} KHOZERINCY , 
N.P., dots., red. 


[Geology and minerals ef central Chernozem provinces; trans— 
actions| Geolcgiia i poleznys iskopaerye TSentral'no- 
Chernozemnykh oblastei; trudy. Voronezh, Izd-vo Voronezh 
skogo univ., 1964. 334 Pp. (MIR4 18:2) 


1. Mezhoblastnoye geclogicheskoye soveshchaniye po geolcgii 
i mineral'nym resursam teentral 'noahernczemnykh oblastey, 
Voronezh, 1962. 2, Vorenezhskiy tesotekhnicheskiy institut 
(for Grishchenko). 3. Veronezhskiy gosudarstvennyy universi- 
tet (for Preobrazhenskaya). 
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RUZHITSKIY, V.0.3 BYKOV, I.N.5 TOCHILIN, M.S.s3 KURYLEVA, N.A.; MOLOTKOV, S.P. 


Ultrabasic explosion breccia of the Russian Platform, Doki. AN SSSR 162 no.6: 
1367-1369 Je '65. | (MIPA 18:7) 


1. Voronezhskiy gosudarstvennyy universitet. Submitted March 18, 1965. 
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Savva Gavrilovich Vishniakov, 1897-1964; obituary. Lit. 
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ZAGORODNYY , Vladimir Georgiyevich; MIRSKAYA, Diana Dmitriyewna; 
SUSLOVA, Svetlana Nikoleyevna; TOCHILIN, M.S., doktor 
geol.-miner, nauk, otv. red. OR tecates oa 


[Geology of the Pechonga and volcanic sedimentary sories] 
Geologicheskoe stroenia Pechengskoi osadochno~vulkanogen- 
noi serii., Moskya, Izd-vo "Nauka," 1964. 206 p. 

(HIRA 17:6) 
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[Geology and genesis of iron ores in the Imandra region of 
the Kola Peninsula] Geologiia i genezis zheleznykh rud Pri- 
4mandrovskogo raiona Kol'skogo poluostrova. Moskva, Izd-vo 
"Nauka," 1964. 101 p. (MIRA 17:4) 
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M.S., prof., otv. red.; 


al gases and disseminated 
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nekotorykh geologicheskikh formatsii Kol'skogo poluostrova. 


Moskva, Izd-vo "Nauka," 1964. 


169 p. (MIRA 17:4) 
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IVANOVA, Tat'yana Nikolayevna; JOCHILIN, M.S., doktor geol.-miner. 
nauk, prof., otv. red.; FEDOTOVA, A.I., red.izd-va; 
GUROVA, 0.A., tekhn. red. - 
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{Apatite deposits in the Khibiny tundras]} Apatitovye mesto- 

rozhdeniia Khibinskikh tundr. Moskva, Gosgeoltekhizdat, 

1963. 286 p. (MIRA 16:7) 
(Khibiny Mountains—Apatite) 
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TOCHILIN, Mitrofan Stepanovich; TOKAREV, V.A., red.; YASSON, R.A., 
red, izd-va; BYKOVA, V.V., tekhn. red. 


(Origin of ferruginous quertzites] Proiskhozhdenie zhelezi- 
stykh kvartsitov. Moskva, Gosgeoltekhizdat, 1963. 167 p. 
(MIRA 16:5) 
(Quartzites) 
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BEL'KOV, Igor' Vladimirovich; TOCHILIN, M.Se»5 prof., doktor geol.- 
miner, nauk, otv. red.; BUSORGINA, N.J., red.izd-va; 
KONDRAT! YEVA, M.N., tekhn. red. 


[Kyanite schists of the Keyvy series; geology, crystelline 

schists, and kyanite ores ]Kianitovye slantsy svity keiv; geolo- 

gicheskoe stroenie, kristallicheskie slantsy i kianitovys rudy. 

Moskva, Izd-vo Akad. nauk 5SSR, 1963. 319 p. (MIRA 16:3) 
(Kola Peninsula~-Kyanite) 
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BEL'KOV, Igor' Vladimirovich; TOCHILIN, M.S.» prof., doktor geol.- 
miner. nauk, otv. red.; BUSORGINA, N.I., red.izd-va; 
KONDRAT! YEVA, M.N., tekhn. red. 


{Kyanite schists of the Keyvy series; geology, crystalline 

schists, and kyanite ores |Kianitovye slantsy svity keiv; geolo- 

gicheskoe stroenie, kristallicheskie slantsy 1 kianitovye rudy. 

Moskva, Izd-vo Akad. nauk SSSR, 1963. 319 p. (MIRA 16:3) 
(Kola Peninsula—Kyanite) 
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} : G.I., rede} 
M.S., otv. red.; BEL'KOV, I.V., red.; GORBUNOV, G.I., 5 
, KOZIOV, Ye.K., red.; SIDORENKO, A.V., red.; TOKAREV, V.A., rede} 
. SHENGER, I.A., red. izd-va; KONDRAT'YEV, H.H., tekhn. red. 


44, Kol'skogo polu- 
[Geology of the Kola Peninsula] Voprosy geolog 
Iedevo Akad, nauic SSSR, 1962. 146 p. 
ostrova, Moskva, ’ eee 
1, Akademiya nauk SSSR. Kol'skly filial, Kirovsk. 


(Kola Podinaulnc-Ceolony) 
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[Flotation of Olerogorsk 
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1. Akademiya nauk SSSR. Kol'skiy filial, Kirovsk. 
(Clenogorsk——Iron oxides) (Flotation) 
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Concerning new promising areas and showings of Lipetsk iron ores. 
frudy VGU 50:13-26 '59. (HIRA 13:12) 
. (Ldpetsk-Tula region--Iron ores) 
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LUNEVA, Ol'ga Ivanovna; TOCHILIN, 
WIL, red,izd-va; ARONS, B.A., 


{Lithologic study of metamorphic formations] K voprosu o lito- 


logicheskom izuchenii metamorficheskikh tolshch. 
Akad,navk SSSR, 1961. 196 : 


(Petrolo 
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Tochilin, M.S., Frofessor 


The EvoTutton of the HZarth’s Atmosphere \ 


Priroda, 1960, Nr 1, pp 26-32 (USSR) 


Contending that the evolutionary processes of the 
Earth’s atmosphere have as yet received but scant 
attention, the author states that he intends to 
review the problem with the aid of geological and 
geochemical data. Since the nature of the pre-Can- 
brian atmosphere has already been established to 
the satisfaction of most scientists, the article. 
deals with that of the post-Proterozoic period. Un- 
der the vromptings of Academician N.M. Strakhov, 
Soviet lithologists have recently been studying the 
geological aspects of the atmosphere problem and 
have discovered features which distinguish early 
sedimentary rock and ore formation processes from 
those operating in the present age. Soil-waters 
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usually bear ores like manganese and iron in the 
form of very light bivalent solutions. One of the 
decisive factors iin the formation of these ores in 
marine basins is the »hysico-chemical nature of the 
surface waters and the basins themselves, especially 
in relation to their acid-alkali and oxydizing- 
deoxydizing properties. The physical and chemical 
properties of surface solutions largely depend on 
atmospheric gas-composition and, under present con- 
ditions, usually manifest alkali or high-oxydizing 
potentials. In these circumstances elements like 
iron, manganese and aluminum are unable to migrate 
over large distances. This would explain the non- 
formation of iron, manganeses, phosphorite and oil 
deposits in the open basins of the present geological 
age, a fact which argues for the theory that the Earth’s 
Card 2/9 atmosphere has been subject to change since the pre- 
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Cambrian period. Discussing the effects of structural 
changes of the Earth’s crust on the atmosphere, the 
author refers to Academician N.S. Shatskiy’s geosyn- 
cline-platform development graph and touches on the 
theory that the formation of geosynclines was accom- 


panied by intense volcanic activity during which huge 
quantities of CO., HCl, HF, S05, NO,and other gases 


were expelled ir.to the atmosphere. As shown by A.B. 
Ronov and V.Ye. Khain, volcanic deposits amount to 
20-24% of middle and upper paleozoic lithological 
formations, so it appears that, during the mesoceno- 
zoic volcanic cycle, at least 6.5 % of the Earth’s 
surface was covered with basaltic lava. It may there- 
fore be assumed that, in the past, the volcanic fac- 
tor largely contributed to the formation of the 
Earth’s atmosphere. V.V. Belousov and others have 
Card 3/9 shown that, as the terrestrial crust developyed, vol-~ 


ery 
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canic water-vapour continually replenished the hydro- 
sphere, CO, also played an important role in this 
respect, as can be seen from A.P. Vinogradov’s CO, 
distribution table. Recent research on sedimention 
in the Pacific and Atlantic has revealed the immense 
importance of carbonates in the Earth’s crust. The 
quantity of carbonaceous COs in the ocean, submarine 


and land areas exceeded the amount in the atmosphere 
by more than 100,000 times and the amount in the 
present-day seas by 5,000 times. The objection that 
many volcanic gases are formed from air or the melt- 
ing of magma rocks is refuted on the grounds that 
these do not alter the geochemical function of vol- 
canic gases on tho surface, but are of deep-seated 
Card 4/g origin. Discussing the fact that many scientists 
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disregard the effect of volcanic CO, on the atmos- 
phere and credit the control-functién of the ocean 
in the absorption of excess CQ., the author quotes 
Henry’s law (water - gas zPatmosphere - gas) but 
contends that, in speaking of crust carbonaceous CO, 
distributions thousands of times greater than those 
existing in the present atmosphere and hydrosphere, 
it must be remembered that formerly the atmosphere 
had a constantly high C05 content or replenished it~ 


self periodically. If, however, atmospheric CO 

emerged from conditions of relative stability, Eny 

surplus would have been absorbed by photosynth- 

esizing vegetation, in which case coal and carbo- 

naceous schist would preponderate over carbonates. 

On the other hand, volcanic “3 would not be imme- 
u 


diately absorbed by the ocean t would first fall 
into inland waters, saturate them with bicarbonates we 


a 


2; 
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and, in accordance with the equilibria: 


uv 


Re? 4 CO; 
R°° + CHCO3 + H.0 + CO 


Sr aav 7 ee a 
RCO¥ (sediment) 


could recombine with the atmosphere and continue the 


cycle. Volcanic gases like HCl, Cls, HF, 50, and NO. 


also have a considerable influence on vH and Eh in sur- 
face waters. Recent investigations by I.I. Kurenkov 
revealed that eruptions of Klyuchevskaya volcano are 
accompanied by a large increase in the acidity of the 
waters in the Kamchatka viver-basin. Extracts from 
the volcano also show high acidity. According to B. 
Mezon, pH activity can fall to zero in volcanic re- 
gions. In this respect, the greatest role is played 
by the halloid elements and their combination with hy- 
drogen and sulfur gases, These elements are abundant 
Card 6/9 in sea water. According to V.Rubi, there are "sur- Y 
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pluses" of 3x 1016 tons of chlorine and 2.2 x 10)? 

tons of sulfur in the seas at present. They are 

deemed to have originated from the effect of vol- 

canic activity on the atmosphere. Academician A.P. 

ie Vinogradov considers that a large quantity of sea 

. water anions also have a volcanic source. Asser- 
ving that these arguments are sufficient to prove 
the post,;roterozoic evolution of the atmosphere, 
tlie author continues with a brief biogenic history 
0: oxygen. A.P. Vinogradov puts the anual photo- 
synthetic oxygen production at 1.5 x 10 tons, 
sufficient to compensate for loss by oxidizing re- 
action. Discussing the connection between volcanic 
products and oxygen, the author concludes that, in 
past ages, the oxidizing potential on the Earth’s 
surface was much lower than at present and, to qua- 
lify his argument, refers to oxidized compounds of 

Card 7/9 iron and manganese with a variable valency and si- Y 
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derite deposits independent of coal (eg. the Ju- 
rassic deposits in Northern Caucasus, Komi ASSR 

and the Kirovskaya, Gor’kovskaya, Tul’skaya, Orlovs- 
kaya, Kurskaya, Lipetskaya and Voronezhskaya oblast’s). 
The primary sedimentation of Jurassic siderites in 
Northern Caucasus was suggested by A.A. Korzhenevs— 
kiy, who concluded that the Jurassic period was cha- 
pacterized by the high CO eontent of its atmosphere. 
Academician N.M. Strakhov’and Professor G.1. Teodo- 
rovich also atribute dolomite formations to a 41g 


Seema 


CO, content. The article concludes with a brief dis- 


cussion of the {nfluence of the atmosphere on the ore 
ganic world in which the author quotes the works of 
V.P. Lyubimenko, V.Rubi, and Academicians A.M. Bakh, 
AVI. Oparin, V.1. Paladin and A.N. Severtsov to sup- 
port his contention that the atmosphere has a lower 
Card 8/9 CO, content than in former geological ages. As final 
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The Evolution of the Earth’s Atmosphere 


evolution the author cites such 
out of a species and climatic 
tables and 17 Soviet references. 


proof of atmospheric 
events as the dying- 
change. There are 2 


ASSOCIATION: Kol’skiy filial Akademii nauk SSSR/Kirovsk (The Kola 
Branch of the AS USSR/Kirovsk) = 
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15-57-1-441 
Translation from: Referativnyy zhurnal, Geologiya, 1957, lr 1, 
p 69 (USSR) 


AUTHOR: Pochilin, M. Sw 
Se (eae ee rer sane Ni eee Me, 
TITLE: The Geochemistry of Authigenic Siderite (K geokhimii 


autigennykh sideri tov ) 


PERIODICAL: Vopr. mineralogii osadoch. obrazovaniy. Books 3-4, 
L'vov, L'vovsk. un-t, 1956, pp 2035-211. 


ABSTRACT: Large accumulations ‘of authigenic siderite are known 
Ln the Precambrian iron-ore formations of all the 
continents on the earth. Siderite alternates in 
> : layers wito quartz, chalcedony, magnesian iron sili- 
cates, and aluminosilicates. The views concerning 
the origin of authigenic siderite are discussed. 1) The 
mineral is formed by chemical precipitation in we ter 
‘ from a saturated solution of bicarbonate of ferrous 
oxide, with the partial pressures of COp and O corre- 
. sponding to the earth's atmosphere. The author believes 
: Card 1/2 that iron hydroxide accumulated in the Precambrian 
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GORSFFOY, G.P., prof.; TOCHILIN, M.S., dotsent 


Piicated microdislocations in Proterozoic magnetite quartz of the 


( . Uch. zap. Mosk. un. no.136: 2110-136 "49, 
Kursk Magnetic Anomaly. Uc p eRe 


(Kursk Magnetic Anomly--Quartz) 
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TOCHILIN, 5.3 AVSRKIF 9 4.3 FROMUKaL', A, 


At the March exnititions cnd fairs. Vnesh. torg. 41 no. 3:24-26 
"61, (MIPA 14:2) 
(Lei 2ig-~Germany-~Exhibitions ) 
(Utrecht, Nethorlends-~xhibitions) 
(Cairo--Agriculture-~Sxhibitions) 
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° . endkok. i gorm. 6 no, 1:114-115 Ja-F 160, 
On aberrant goiter. Probl. e g ee 


(THYROID GLAND—-ABNORMITIES AND ereuureres). 
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SMIRNOV, A.1l.3 SMIRNOVA, 2.S.; SHAMANAYEV, I.P.3 TOCHILIN, V.Ye., otv. 
rede; STRUKOV, A.N., red. [deceased]; “fatxocn, K.G., tekhn. red. 
{Manual for the sorting and classifying of internatioral mail 
at post offices in the U.S.S.R.] Posobie fo obrabotke i oform 
leniiu mezndunarodnoi pachty v mestakh mezhdunarodnogo. pochto- 


vogo obmena SSSR. Moskve, Gos. izd-vo lit-ry po voprr sam 
sviazi i radio, 1960. ‘10 p. (KIRA 15:3) 


1. Russia (1923- U.S.S.R.) Glavnoye pochtovoye upravleniye. 
(Postal service--Foreign mail 
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